Reaction mechanism and regulation of mammalian thioredoxin/glutathione reductase.
Thioredoxin/glutathione reductase (TGR) is a recently discovered member of the selenoprotein thioredoxin reductase family in mammals. In contrast to two other mammalian thioredoxin reductases, it contains an N-terminal glutaredoxin domain and exhibits a wide spectrum of enzyme activities. To elucidate the reaction mechanism and regulation of TGR, we prepared a recombinant mouse TGR in the selenoprotein form as well as various mutants and individual domains of this enzyme. Using these proteins, we showed that the glutaredoxin and thioredoxin reductase domains of TGR could independently catalyze reactions normally associated with each domain. The glutaredoxin domain is a monothiol glutaredoxin containing a CxxS motif at the active site, which could receive electrons from either the thioredoxin reductase domain of TGR or thioredoxin reductase 1. We also found that the C-terminal penultimate selenocysteine was required for transfer of reducing equivalents from the thiol/disulfide active site of TGR to the glutaredoxin domain. Thus, the physiologically relevant NADPH-dependent activities of TGR were dependent on this residue. In addition, we examined the effects of selenium levels in the diet and perturbations in selenocysteine tRNA function on TGR biosynthesis and found that expression of this protein was regulated by both selenium and tRNA status in liver, but was more resistant to this regulation in testes.